The role of illicit drugs on driving, and particularly of cannabis and driving, is the object of increasing awareness. While there is increasing evidence of their effect on psychomotor performance and increased risk of involvement in traffic accidents, limited information is available concerning factors that can predict the likelihood of driving under the influence of cannabis. The present study aims to determine the past year prevalence of driving under the influence of cannabis, and of being a passenger in a vehicle driven by a person under the influence of cannabis, as well as to examine the correlations with a broad range of potential risk factors. A total of 2500 people, aged between 14 and 70 and living in Castille and Leon (Spain), were surveyed in 2004 with regard to their consumption of alcohol and illicit drugs. Among those who reported cannabis use in the previous year, further assessment was carried out. 15.7% of those surveyed reported cannabis consumption in the previous 12 months, of whom 9.7% reported driving a vehicle under the influence of cannabis during this period, on average eight times. One out of five (19.9%) reported being a passenger in a vehicle driven by a person under the influence of cannabis, on average five times in the previous 12 months. The predictors of driving under the influence of cannabis were the population size of community, the number of drugs consumed, reference to cannabis-related problems and to being a passenger in a vehicle driven by a person under the influence of alcohol. The data show that cannabis consumption and driving is common, and requires more attention from policy makers. #
Introduction
There is growing interest, even concern, in the part played by drugs in traffic accidents, and how to instigate adequate measures to reduce their incidence. The white paper on the European Transport Policy points out that one of the priorities for reducing road deaths (by 50% in 2010) is to intervene in the field of drugged driving [1] .
The use of illicit drugs, and particularly cannabis, by drivers is frequent as seen in population surveys, as well as in studies conducted with people injured or killed in traffic accidents. It has been estimated that the prevalence of cannabis varies from 3.3 to 10% in people injured, and from 2.2 to 8.4% in those deceased as a consequence of the traffic accident [2] .
Cannabis impairs psychomotor performance, there being a dosage-effect relation [3] . Case-control studies [4] [5] [6] [7] have shown a greater risk of traffic accident among those who drive under the influence of cannabis, there being a dose-effect relation [4] . The increased risk is greater if cannabis is used in conjunction with alcohol and/or other illicit drugs [5] .
Earlier studies have shown that it is not infrequent for drivers to report driving under the influence of cannabis. It has been found that 1.9% of the population reported driving in the previous year within one hour of consuming cannabis [8] , while frequent cannabis users are much more likely (82%) to report such behavior [9] .
Little information is available concerning factors that can predict the likelihood of driving under the influence of cannabis, and there is none concerning those factors that can predict being a passenger in a vehicle driven by a person under the influence of cannabis. Recent studies have shown that men [10, 11] , males with prior traffic offences [11] , more experienced drivers [10] , those who report drink driving [10] , frequency of drug use [12] and multiple drug use [13] , those who believe that driving under the influence of cannabis does not increase accident risk [13] , as well as those who were diagnosed as cannabis-dependent [11, 13] , were more likely to report driving under the influence of cannabis. The present study aims to determine the past year prevalence of driving under the influence of cannabis, and of being a passenger in a vehicle driven by a person under the influence of cannabis, as well as to examine the correlations with a broad range of potential risk factors. This information would be very useful for the development of more effectively targeted drugged-driving prevention policies.
Materials and methods

Population
Non-institutionalized people between the ages of 14 and 70 years living in Castille and León, Spain were the target population, as previously described [14, 15] . The face-to-face interviews for the survey were conducted in May 2004. Data were collected in personal interviews with people selected at random from a representative sample of Castille and Leon households. One hundred and ninety-five individuals refused to take part in the study. The interview was not fully completed in 25 cases. A final sample of 2,500 individuals was selected. The final response rate was of 91.9%. The sample was taken from the population register data of 2001. The sample was stratified: first, according to the number of inhabitants in the community (population size of community); second, by province on the basis of the regional administrative division (9 provinces), leading to 98 field interview areas; third, by age groups; and fourth, by gender.
The sample distribution (n = 2500) was as follows: 
Measures
The following potential predictor variables were explored: socio-demographic aspects (age, population size of community, civil status, education level, occupational status), patterns of cannabis use and related problems (starting age on cannabis consumption, number of drugs consumed in the previous year, perceived risk of cannabis consumption on health, reporting cannabis-related problem in the previous year) and patterns of alcohol consumption (frequency of drinking, drinking level, CAGE 2 or more scores, driving under the influence of alcohol in the previous year, being a passenger in a vehicle driven by a person under the influence of alcohol in the previous year). The outcomes were: (i) report of driving under the influence of cannabis in the previous 12 months and, (ii) being a passenger in a vehicle driven by a person under the influence of cannabis in the previous 12 months.
The analysis was done on those surveyed that reported cannabis consumption in the previous year.
Cannabis use
Those surveyed were asked if they had consumed cannabis in the year prior to the survey and the starting age of cannabis consumption, if they have consumed cannabis. Number of drugs consumed in the previous year was recorded, including the consumption of drugs other than cannabis in the previous year (opiates, cocaine, amphetamines, designer drugs, inhalants, hallucinogenic drugs, non-medical use of tranquillizers) was recorded, as well as being weekly drinkers (see next section). The number of drugs consumed was categorized as 1 (only cannabis), 2 (cannabis plus another drug or being a weekly drinker) or 3 or more (cannabis plus other drugs or other drug(s) and being weekly drinker).
Perceived risk of cannabis consumption on health: The opinion of those surveyed regarding the health consequences of regular cannabis use was recorded. Allowed responses were ''very high'', ''quite high'', ''not very high'' and ''not high at all''.
Cannabis-use related problems: Participants were also asked, ''have you, at any time during the past year, had any of the following problems as a consequence of the consumption of cannabis'' (i) Work accidents or other problem requiring urgent medical attention; (ii) Arrest by the police or forces of public order; (iii) Absence from work (or school) for one or more days; (iv) Argument, discussion, or serious conflict without physical aggression; (v) Fight or physical aggression. Whether or not those surveyed reported any of these problems in the previous year was also recorded.
Report of past year driving under the influence of cannabis, and the number of days this was done, by those who reported cannabis use in the previous year.
Past year being a passenger in a vehicle driven by a person under the influence of cannabis, and the number of days this was done, by those who reported cannabis use in the previous year.
Alcohol use
Frequency of drinking: Current drinkers were those who have had at least one drink in the past year. Current drinkers were split into weekly and occasional drinkers. Weekly drinkers were those who had drunk alcohol at least once a week over the preceding year. Occasional drinkers were those who had drunk alcohol less than once a week over the preceding year [14] .
Drinking level: The survey assessed drinkers for consumption level. Drinkers were classified based on their consumption level as follows: Low consumption: men 21 units/week and women 14 units/week; moderate consumption: men 22-50 units/week and women 15-35 units/week; high consumption: men > 50 units/week and women > 35 units/week [14] .
The CAGE questionnaire [16] , in the Spanish validated version [17] , was used in current drinkers. CAGE scores of two or more (problem drinker), were those that reported a positive answer to two or more of the CAGE questions [14] .
Report of past year driving under the influence of alcohol, and the number of days this was done, by those who reported alcohol use (current drinkers) in the previous year.
Past year being a passenger in a vehicle driven by a person under the influence of alcohol, and the number of days this was done, by those who reported alcohol use in the previous year.
Statistical analysis
The statistical analysis was performed using SPSS version 13.0. This included the chi-square test, and t-test when appropriate. In order to evaluate the possible interaction between independent variables (age, population size of community, civil status, education level, occupational status, starting age on cannabis consumption, number of drugs consumed in the previous year, perceived risk of cannabis consumption on health, reporting cannabis-related problem in the previous year, alcohol use, drinking level, CAGE 2 or more scores, driving under the influence of alcohol, being a passenger in a vehicle driven by a person under the influence of alcohol in the previous year) a logistic regression analysis was carried out in which the variable effect was a report of past year driving under the influence of cannabis or past year being a passenger in a vehicle driven by a person under the influence of cannabis. The logistic regression method was used: forward step with an input probability of 0.05 and an output probability of 0.10. odds ratio (OR) was established at 95% confidence interval (CI). A P-value of 0.05 was considered statistically significant.
Results
Patterns of cannabis use
15.7% (n = 392) of those surveyed reported cannabis consumption in the previous 12 months (19.9% -(n = 252)-males; 11.3% -(n = 140)-females, x 2 = 34.632, p < 0.005). This study focused on these consumers of cannabis in the year prior to carrying out the survey.
The initiation age for consuming cannabis was 17.4 AE 2.9 years (mean AE S.D., Table 1 ). 24.2% have only consumed cannabis in the previous year, while 52.6% had consumed both cannabis and other drug (4.8% had consumed two illegal drugs, and 47.8% had consumed cannabis and were weekly drinkers), and 23.2% had consumed at least three or more drugs in the previous year ( Table 1 ). The most frequently consumed drugs in the year prior to the survey of cannabis users were: cocaine (16.6% for the total, 18.3% of men and 13.6% of women, x 2 = 1.427, p > 0.05) and synthetic drugs (10.5% for the total, 9.5% of males and 12.2% of females, x 2 = 0.699, p > 0.05). 11.0% of cannabis consumers admitted suffering from cannabis-related problems in the previous year. 36.7% considered the regular consumption of cannabis to be little to no risk to health, while 63.3% considered it to be fairly or very risky. No differences were observed between sexes in the patterns of drug consumption ( p > 0.05, Table 1 ), except for a smaller perception of the health risk among men as opposed to women ( p < 0.01, Table 1 ).
Alcohol consumption is frequent among cannabis consumers: 68.8% are weekly drinkers, 40.8% with a low consumption, while 28% have a moderate or high alcohol consumption, and 12.5% had two or more scores in the CAGE test. In the previous year, 11.7% reported driving a vehicle under the influence of alcohol and 21.9% reported being a passenger in a vehicle driven by a person under the influence of alcohol. In no case were differences found between sexes ( p > 0.05, Table 1 ), except that more men than women reported driving a vehicle under the influence of alcohol ( p < 0.01, Table 1 ).
Driving under the influence of cannabis
Of those surveyed that reported cannabis consumption in the previous year, 9.7% (10.7% of males, 7.9% of females, x 2 = 0.818, p > 0.05) reported driving a vehicle under the influence of cannabis during this period, on average (mean AE S.D.) 8.1 AE 18.7 times (10.6 AE 21.7 for males and 2.2 AE 2.3 for females, t = 1.253, p > 0.05). Fig. 1 shows the age-related distribution: those aged 20-29 most frequently reported driving under the influence of cannabis, and by a higher number of days. Having a road traffic accident while being under the influence of cannabis was reported by 6 out of 32 past year cannabis users that reported driving under the influence of cannabis, 3 males and 3 females (x 2 = 0.549, p > 0.05).
Logistic regression analysis (Table 2) showed that: population size of community (OR = 1.53; the lower the population size, the higher the likelihood), those who refer to cannabis-related problems in the previous year (OR = 2.86), those who refer to being a passenger in a vehicle driven by a person under the influence of alcohol in the previous year (OR = 2.84) and the number of drugs consumed (OR = 1.80, the higher the number of drugs consumed, the higher the likelihood), all have a predisposing influence on reporting driving under the influence of cannabis in the previous year. None of the other tested independent variables showed a significant effect ( p > 0.05).
Being a passenger in a vehicle driven by a person under the influence of cannabis
One out of five (19.9% for the total, 19.4% of males, 20.7% of females, x 2 = 0.103, p > 0.05) of those who had consumed cannabis in the previous year, reported being a passenger in a vehicle driven by a person under the influence of cannabis in this period, on average (mean AE S.D.) 5.7 AE 9.0 times (7.1 AE 11.0 for males and 3.3 AE 2.2 for females, t = 1.820, p > 0.05). Fig. 1 shows the age-related distribution: those aged 14-19 most frequently reported being a passenger in a vehicle driven by a person under the influence of cannabis, and by a higher number of days.
Logistic regression analysis (Table 3) showed that: age (OR = 0.93; the older, the lower the likelihood), those who refer to having a paid job (OR = 2.20), starting age of cannabis consumption (OR = 0.88, the later the starting age, the lower the likelihood) and those who refer to being a passenger in a vehicle driven by a person under the influence of alcohol in the previous year (OR = 3.16), all have a predisposing influence on being a passenger in a vehicle driven by a person under the influence of cannabis. None of the other tested independent variables showed a significant effect ( p > 0.05).
Discussion
The present study shows that driving under the influence of cannabis and being a passenger in a vehicle driven by a person under the influence of cannabis, are frequent behaviors: these were reported by 9.7 and 19.9%, respectively, of past year cannabis users. For the total population, these figures represent 1.5 and 3.1%, respectively. Furthermore, individuals that report such behaviors do it several times in the previous year (on average 8.1 and 5.7 times, respectively). The figure for driving under the influence of cannabis was relatively lower than that reported previously by Walsh and Mann [8] of 1.9% for the Canadian population. A much higher figure was reported by regular cannabis users (use > monthly, 82%) [9] .
We have found that there are no gender differences in either behavior, unlike previous studies [10, 11] . Driving under the influence of cannabis occurs more frequently and by a higher number of times in those aged 20-29, while being a passenger in a vehicle driven by a person under the influence of cannabis occurs more frequently in those aged 14-19, and decreases with age. In the latter case, it is easy to understand that the lack of a driving license (in Spain the authorized age for holding a driver license is 18 years of age) could explain the high figure for this age group. However, it is also worth mentioning that high percentages were observed in all age-ranges. While data of driving under the influence of cannabis are reliable -as those surveyed were asked explicitly for this behavior -knowing that the driver is under the influence of cannabis could be based, in some cases, on suspicions rather than on real facts, by those surveyed. Therefore this should be viewed with caution. Logistic regression analysis showed different characteristics were associated with these behaviors, except for references to being a passenger in a vehicle driven by a person under the influence of alcohol in the previous year, that was associated with both behaviors. Reporting driving under the influence of cannabis was also more common the higher the number of drugs consumed, and the number of references to cannabis-related problems. In previous studies, frequency of cannabis use [12] , multiple drug use [13] and having a diagnosis of cannabis-dependence [11, 13] was associated with driving under the influence of cannabis. Finally, we have found that the lower the population size where those surveyed live, the higher the likelihood of driving under the influence of cannabis.
Being a passenger in a vehicle driven by a person under the influence of cannabis was less likely the later the age of starting cannabis smoking and the older they are, while it was more likely in those that refer to having a paid job.
The present data show that driving under the influence of cannabis is frequent. As with earlier data from our country in which frequent consumption of drugs among drivers [18] , and particularly of cannabis was shown, as well as a frequent detection of cannabis in drivers killed in road traffic accidents [19] , cannabis and driving is a real problem that needs the development of appropriate countermeasures. Recent reports of a noticeable increase of cannabis, cocaine and amphetamine consumption among young French drivers killed in traffic accidents add to the urgency [20] The development of a reliable system to detect drugs/ cannabis in oral fluid [21, 22] and the establishment of cut-offs based on scientific data [23] [24] [25] , could allow the development of appropriate legislative and enforcement measures [26] . It has also been reported that increasing the certainty of punishment would reduce driving under the influence of cannabis, while providing information about the risk associated with such behavior has little effect [27] .
Conclusion
The present data show that cannabis consumption and driving is a relevant issue that needs much more attention: an important part of the population is driving under the influence of cannabis, while being a passenger in a vehicle driven by a person under the influence of cannabis is even more frequently reported. The development of appropriate policies is then encouraged.
